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The following inventions relate to discoveries concerning the various parameters, electrolytes (buffers), 
and other conditions which improve or optimize the speed of DNA transport, the efficiency of DNA 
hybridization reactions, and the overall hybridization specificity in microelectronic chips and devices. In 
particular, this invention relates to the discovery that low conductance zwitterionic buffer solutions, 
especially those containing the amino acid Histidine prepared at concentrations of SIMILAR 50 mM and at 
or near the pi (isoelectric point SIMILAR pH 7.47), provide optimal conditions for both rapid 
electrophoretic DNA transport and efficient hybridization reactions. Hybridization efficiencies of at least a 
factor of 10 relative to the next best known buffer, Cysteine, are achieved. Test data demonstrate an 
approximately 50,000 fold increase in hybridization efficiency compared to Cysteine. 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. (1) Apply the low conductivity buffer solution to equipment. (2) equipment is made to produce electric 
field by the trial part with the application of a current. A target-nucleus acid is conveyed to (3) trial part. 
Subsequently About the cysteine under (4) same conditions, at more at least 10 times larger hybridization 
effectiveness How to make a target-nucleus acid convey and hybridize in the micro electronic instrument 
which has at least one trial part which bears the capture nucleic acid characterized by including the process 
which hybridizes a target-nucleus acid to a capture nucleic acid by the trial part. 

2. Approach according to claim 1 the low conductivity buffer solution is the zwitter-ion buffer solution. 

3. Approach according to claim 2 the zwitter-ion buffer solution contains histidine. 

4. Approach according to claim 3 by which histidine was prepared by concentration of about ten to 100 
mM. 

5. A histidine is the isoelectric point or the approach according to claim 3 about prepared in the isoelectric 
point. 

6. Approach according to claim 1 the isoelectric point is abbreviation pH 7.47. 

7. Approach according to claim 1 buffer nature existence object stabilizes hybridization between target- 
nucleus acid and capture nucleic acid. 

8. Approach according to claim 7 buffer nature existence object is natural compound which has low 
conductivity. 

9. Approach according to claim 7 buffer nature existence object is natural zwitter-ion compound. 

10. The approach according to claim 7 a buffer nature existence object is a synthetic compound which has 
low conductivity. 

1 1 . The approach according to claim 7 a buffer nature existence object is a composite zwitter-ion 
compound. 

12. Hybridization effectiveness is a more at least 100 times larger approach according to claim 1 about the 
cysteine under the same conditions. 

13. Hybridization effectiveness is a more at least 1,000 times larger approach according to claim 1 about the 
cysteine under the same conditions. 

14. Hybridization effectiveness is an about 50,000 times larger approach [ at least ] according to claim 1 
about the cysteine under the same conditions. 

15. The approach according to claim 1 a buffer nature existence object reduces the repulsive force between a 
capture nucleic acid and a target-nucleus acid. 

16. The approach according to claim 1 the buffer solution reduces the addition product formation between a 
capture nucleic acid and a target-nucleus acid. 

17. Apply Low Conductivity Buffer Solution to Equipment. Power is applied to equipment. By the minute 
location trial part of equipment The electrical and electric equipment of a target-nucleus acid Migration 
transportation and are recording are caused. Subsequently About the cysteine under the same conditions, at 
more at least 10 times larger effectiveness How to reinforce electrophoresis transportation of a target- 
nucleus acid and hybridization effectiveness in micro electronic hybridization including the minute location 
trial part which is characterized by including the process which makes a target-nucleus acid hybridize and 
which has a capture nucleic acid. 

18. The approach according to claim 17 the low conductivity buffer solution is the zwitter-ion buffer 
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solution. 

19. The approach according to claim 18 the zwitter-ion buffer solution contains a histidine. 

20. The approach according to claim 19 by which the histidine was prepared by the concentration of about 
ten to 100 mM. 

21 . A histidine is the isoelectric point or the approach according to claim 19 about prepared in the isoelectric 
point. 

22. Approach according to claim 17 the isoelectric point is abbreviation pH 7.47. 

23. The approach according to claim 17 a buffer nature existence object stabilizes the hybridization between 
a target-nucleus acid and a capture nucleic acid. 

24. The approach according to claim 23 a buffer nature existence object is a natural compound which has 
low conductivity. 

25. The approach according to claim 23 a buffer nature existence object is a natural zwitter-ion compound. 

26. The approach according to claim 23 a buffer nature existence object is a synthetic compound which has 
low conductivity. 

27. The approach according to claim 23 a buffer nature existence object is a composite zwitter-ion 
compound. 

28. Hybridization effectiveness is a more at least 100 times larger approach according to claim 17 about the 
cysteine under the same conditions. 

29. Hybridization effectiveness is a more at least 1,000 times larger approach according to claim 17 about 
the cysteine under the same conditions. 

30. Hybridization effectiveness is an about 50,000 times larger approach [ at least ] according to claim 17 
about the cysteine under the same conditions. 

31 . The approach according to claim 17 a buffer nature existence object reduces the repulsive force between 
a capture nucleic acid and a target-nucleus acid. 

32. The approach according to claim 17 the buffer solution reduces addition product formation of a capture 
nucleic acid and a target-nucleus acid. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Electro nick hybridization reaction The approach for optimization, and field of matter invention This 
invention relates to the buffer solution and the electrolytic solution which are used for the electronic 
instrument which suits a medicine diagnostic application, a biological application, and other applications. It 
is related more with the buffer solution and the electrolytic solution in the DNA-hybridization analysis 
carried out to a detail by micro electronic medicine diagnostic equipment aiming at advantageous use. 
Background of invention The interest about the equipment which combined micro electronics and molecular 
biology is increasing in recent years. It applies on November 1, 1993, and one of the systems of these is 
indicated by "ACTIVE PROGRAMMABLE ELECTRONIC DESVICE FOR MOLECULAR 
BIOLOGICAL ANALYSIS AND DIAGNOSTICS" of the serial number 08th exhibited as current U.S. Pat 
No. 5,605,662 / No. 146,504, it carries out source designation here, and regards as some of these 
specifications. The system indicated there is called APEX system. In nucleic-acid hybridization, an 
antibody / antigen reaction, a clinical diagnosis, and the molecule biological reaction like biopolymer 
composition, an APEX system is used advantageously and can achieve an extensive function. 
APEX mold equipment uses the buffer solution and the electrolytic solution for those actuation. The buffer 
solution is defined as chemical solution which has resistance in pH change to addition of an acid or alkali. 
For example, refer to Dictionary of Biotechnology, the 2nd edition, James Coombs, and Stockton Press. As 
indicated there, it is "having used the buffer solution based on mineral salt (phosphate, carbonate) and 
organic salt (acetate, citrate, succinate, a glycine, a maleate, barbiturates, etc.) in the biology experiment 
traditionally." 

It is the purpose of this invention to find out the buffer solution and the electrolytic solution which are 
advantageously used in the molecule biological electronic instrument which performs hybridization, 
reaction, diagnosis, and composition. 

Outline of invention The following invention relates to the discovery relevant to the parameter, the various 
electrolytic solution (buffer solution), and other various conditions which improve or optimize the 
effectiveness and the total hybridization singularity of the DNA transportation rate in this invention persons' 
APEX micro electronic chip and equipment, and a DNA-hybridization reaction. This invention especially 
relates to discovery that the thing containing low conductivity zwitter-ion buffer solution and the amino acid 
histidine preferably prepared ten to 100 mM the concentration of about 50 mM(s), pi (about [ isoelectric 
point ] pH 7.47), or near the offers optimization conditions about quick DNA transportation and an efficient 
hybridization reaction at a detail. One at least 10 times the hybridization effectiveness of this is attained to 
the buffer solution with which the degree was known best, and a cysteine. A test data shows about 50,000 
times as many increase as this in hybridization effectiveness as compared with a cysteine. 
Easy diagrammatic publication Drawing 1 is the top view of the checker board array using the histidine 
buffer solution. 

Detailed publication of invention In the electrolytic solution/buffer solution various type, there are various 
physical parameters related to electrophoresis transportation and other electric charge analyte of DNA. It is 
a certain kind of equipment, for example, DC (direct current) electric apparatus with which the APEX 
equipment of the applicant like a publication generates electric field fundamentally to aforementioned U.S. 
Pat. No. 5,605,662 in a device table side. Subsequently, these places cause electrophoresis transportation of 
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an electric charge molecule between the minute locations (microlocation) which inclined contrary to the 
device table side (+/-). By contrast, the so-called JINOSENSA (Genosensor) (impedance sensor) (For 
example, refer to W093/22678 of Holles(es) et al. and "Optical and Electrical Methods and Apparatus for 
Molecular Detection") And two-dimensional-electrophoresis (dielectrophoresis) equipment (for example, 
Washizu 25 Journal of Electrostatics) 109-123 and 1990 reference include use in AC electric field. When, as 
for the material-difference point about these equipments, these AC places are impressed, also in any of these 
systems, there is essentially no net current, namely, the driving force of the electrophoresis for electric 
charge molecule transportation is the point which is not. APEX mold equipment produces the direct current 
(DC) of remarkable net, when an electrical potential difference is impressed, and it is recognized as "a sign 
of electrophoresis." In electrophoresis, migration of ion or a charged particle is produced according to the 
electric force which met in the direction of an electric field gradient, and the relation between a current and 
an electrical potential difference is important for this technique. This electrophoresis-migration is 
macroscopically shown in itself as current conductivity under the effect of the impressed electrical potential 
difference, and in a solution. V=RxI V is potential. R is [VxA-l=R (omega)] which is the electric resistance 
of the electrolytic solution. 
I is a current [A]. 
** Ohm's law is followed. 

Resistance of a solution is the inverse number of the conductivity which can be measured with 
conductometer. As for conductivity, depending on the ion kinds and those concentration of the buffer 
solution/electrolytic solution,;, therefore these parameters are mainly very important for an electric-field 
related molecule biological technique. The produced electric field are essentially really the same 
[ fundamental current / electrical-potential-difference relation ] in it being about which other electrophoresis 
systems per APEX technique similarly in a microscopic environment. 

An APEX system has the unique description about how the various approaches of supplying a current and 
an electrical potential difference, the current, and the plot of an electrical potential difference were found out 
although the engine performance of this system is improved. Seemingly, some DC pulse technique (linearity 
and a logarithm inclination) will provide a detail with the improved hybridization stringency. 
Electrophoresis transportation-counter ion reinforcement There is reduction for numerical in the mobility of 
electric charge analyte kinds (protein, DNA, etc.), and it may set in the field of electrophoresis that it is in 
inverse proportion to the square root of the ionic strength of an electrolyte, and it is established (83 pages 
and drawing 3.16 reference of "Capillary Electrophoresis:Principles and Practice", R.Kuhn and 
S.Hoffstetter, Springer- Verlag, and 1993). With one of given fixed electric field strength, the analyte will be 
conveyed at the quicker rate as electrolytic-solution concentration decreases to analyte kinds (protein, DNA, 
etc.). The same result which shows this effectiveness about dansyl amino acid is J J.Issaq et al. and 
Chromatographia. It is shown by 155 thru/or 161 pages (refer to 157-page drawing 3 in a detail) Vol.32, and 
eight #3 / months, 1991 [ 4 or ]. The result which shows about DNA that this effectiveness is a different 
electrolyte is P.D.Ross and R.L.Scruggs, and Biopolymers. It is shown in Vol. 2,231 thru/or 236 pages, and 
1964 (refer to 232-page drawing 1 in a detail). 
Relation between ionic strength/conductivity 

mm (Na + < — >cr\ k + < — >crm *oft&m^tiT^yt>*5£Tfi 

About the un-buffering nature electrolytic solutions (a sodium chloride, potassium chloride, etc.) containing 
a cation, ionic strength and conductivity are equivalent, namely, conductivity is usually proportional to ionic 
strength. ^*6 5o %*lh<DM1ffikm (M : 2 N a + « TO," 2 ) \Ch&1&ffifemffiW 

About (phosphate, acetate, citrate, succinate), etc., ionic strength and conductivity will usually become 
equivalence, namely, conductivity is proportional to ionic strength. 

Conductivity will decrease about 10 times per the isoelectric point (pi) and (electric dissociation exponent) 
** pH unit difference of a between about the buffer nature electrolytic solution [the good buffer solution 
(MOPS, HEPES, TAPS, fricin, vicine), the amino acid buffer solution, the both-sexes electrolytic solution], 
etc. which can have a zwitter-ion kind (a net electric charge is not carried out in those pl(s)). For example, 
for the amino acid in the zwitter-ion condition (-OOC-CH(R)-NH3+), an "amino acid part" is. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/23/2007 



JP,2001-501301,A [DETAILED DESCRIPTION] 



Page 3 of 7 



+£ftjEK©IE*flf (HOOC-CH(R)-NH^ >X~) *fctt+5>*jEfic 

<ryk<o^M (Y+< ^-ooc-CH(R)-NH 2 ) *G-rzm&£y#& : z:io 

Probably, it has the 00 times lower conductivity value. Therefore, negative [ formal ] or positive charge 
occurs in an amino acid part, and, probably, conductivity and ionic strength begin to be related as it 
separates from the pi. However, pi or near the, probably, conductivity will be very low rather than it is 
expected by given ionic strength or concentration. When used pi or near [ its ] those, the text of 
electrophoresis will make reference, if the good buffer solution and the amino acid buffer solution have "it 
is low conductivity at high ionic strength or concentration" (refer to Capillary Electrophoresis:Principles and 
Practice", R.Kuhn and S.Hoffstetter, Springer- Verlag, and 88 pages of 1993). Usually, in practice, the 
electrophoresis buffer solution "a tris-boric acid" used has quite low conductivity rather than it is expected 
from the ionic strength or concentration. ********** [- ^ s / f or t j^ e ca ti 0 n" which forms the zwitter- 
ion complex comparatively stabilized in the solution, and a "boric-acid anion" ]. The conductivity of a 
lOOmM tris-boric-acid solution was measured as it is 694microS/cm, and this was about 20 times lower 
rather than it was expected from the ionic strength, and it was equivalent to 5mM sodium phosphate or a 
sodium chloride solution about. Table 1 shows the conductivity measured value of much transportation 
buffer solutions. 
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208 M^/cra 
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r»C /m 
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0.1 mM 
MgCl, 


16.9 ftfi/cm 


16,7 mS/cw 


18.3 MS/cm 


17.3*/-0.fi7 
pS/cm 


10 mN Nad 


1,07 mS/cm 


1.10 mS/cm 
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1 IBM Naci 
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S.80 pS/cro 
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2.90 mS/cm 
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10 mM 
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22.7+/-S.09 
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<0.5 MS/cm 






0. l-fc/KO»Wffilf 













a 1 

The zwitter-ion buffer solution / conductivity / transportation rate pi or near [ its ] those, when the zwitter- 
ion buffer solution (good, the buffer solution, the amino acid buffer solution) or the tris-boric-acid buffer 
solution is used, electrophoresis transportation of DNA reaches comparatively and a certain profitableness 
exists about a rate, these — 1 — this buffer solution can be comparatively used in high concentration, and 
increases buffer capacity — making — 2 — it is obtaining the profitableness of the electrophoresis transport 
number with those conductivity high about the analyte (DNA) which it is quite lower than the buffer 
solution of other types, and carries out 3 attentions by the same concentration. 
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Zwitter-ion buffer capacity in the isoelectric point (pi) The amino acid buffer solution has a buffer property 
in those pl(s). or [ that given amino acid has the "highest buffer capacity" in the pi ] — or since it may not 
have, some they have buffer capacity — I will come out. Buffer capacity decreases 10 times about the ** pH 
unit difference between pi and electric dissociation exponent, and the amino acid which has three sorts of 
ionizable radicals (a histidine, a cysteine, a lysine, glutamic acid, aspartic acid, etc.) has the buffer capacity 
higher than the amino acid which generally has only two sorts of dissociation at those pl(s). For example, as 
compared with the alanine or glycine which has comparatively low buffer capacity, all of histidine pl=7.47, 
lysine pl=9.74, and glutamic-acid pl=3.22 have comparatively good buffer capacity by those pl(s) in those 
pl(s) (refer to 79-page drawing 48 and 80-page drawing 49 in L.Lehniger, Biochemistry, the 2nd edition, 
Worth Publishers, New York, 1975; a detail [ A. ]). Although the histidine has been recommended as the 
buffer solution used by gel electrophoresis, hybridization does not have a limping gait crack in this system. 
Refer to U.S. Pat. No. 4,936,963. A cysteine is in a more nearly in-between location about buffer capacity. 
For pi of a cysteine, electric dissociation exponent of 5.02 and alpha carboxyl group is [ electric dissociation 
exponent of 8.33 and alpha amino group of electric dissociation exponent of 1.71 and the sulfhydryl ] 10.78. 
It is shown that the acid / base titration curve of a 250mM cysteine have the "buffer capacity" at 
abbreviation pH 5 with a cysteine better than 20mM sodium phosphate. 

pH4 thru/or in 6, the buffer capacity of a cysteine is more nearly intentionally [ than 20mM sodium 
phosphate ] excellent in especially high pH. However, in these pH range, the conductivity of a 250mM 
cysteine solution is very low about 23microS/cm as compared with 20mM sodium phosphate which has the 
value of about 2.9 100 times larger mS/cm. Drawing 1 shows the conductivity measured value of the 
various buffer solutions for transportation. 

The electrophoresis techniques of the shoes developed 20 years or more ago are "those pl(s)." 

It is based on the capacity to separate the protein in the zwitter-ion buffer solution. These techniques are 

isoelectric focusing and iso octopus FORESHISU (Isotachophoresis). 

And it is called isoelectric point fractionation (B. Chapter 3 of "Gel Electrophoresis of proteins:A Practical 
Approach" by D.Hames and D.Rickwood and Chapter 4, IRL Press 1981 reference). About these 
application, some the amino acid buffer solutions and the good buffer solutions were altogether used in 
those pl(s) (refer to [ of said bibliography / the 168 page table 2 ]). 

Low ionic strength and DNA transportation in the low conductivity buffer solution A series of fluorescence 
checker board trials were performed using 5580 chips and ByTr-RCA5 fluorescence probe which carried 
out the coat of the agarose 2.5%. The following systems: (l)250mM HEPES (low conductivity), (2) 
lOmicroM The sodium succinate, (3) lOmicroM Quick (6 seconds) checker board addressing has been 
attained to all the sodium citrates and (4) distilled water. The result of a sodium citrate is shown in drawing 
1 . On the other hand, the low conductivity of some types or a low ionic strength solution has checker board 
addressing which is a little good special feature, and quick DNA transportation (6 thru/or DNA are 
recording of 12 seconds of 80-micrometer pad) was attained using all these systems. Furthermore, since 
DNA (itself is the poly anion) is an electrolyte which exists in the bulk solution which offers conductivity, 
the DNA addressing APEX chip in distilled water is possible for it. Drawing 1 shows the top view of the 
APEX chip which used the histidine. 

relation between an electrophoresis transportation rate, and a cation / anion kind the fact that the mobility of 
electric charge analyte kinds (DNA, protein, etc.) is related to the ionic strength of an electrolyte — in 
addition — moreover, the mobility is greatly influenced with the cation in an electrolyte, and the property of 
an anion kind (refer to "Capillary Electrophoresis: Principles and Practice"). This special point is shown in 
said Biopolymer, Vol.2, pp.23 1-236, and 1964 reference about DNA transportation. 232-page drawing 1 of 
this reference shows change of the DNA mobility in the case of using the electrolytic solution which has a 
univalent anion (Li+>Na+>K+> TMA) which is different with the same ionic strength. Fundamentally, a 
different cation has an association constant which is different by the DNA phosphoric-acid radical, and/or 
can change the hydration field of the perimeter of a DNA molecule, and this can be led to change of a 
transportation rate. 

This invention relates to discovery of the electric-field molecule biological equipment and this invention 
persons relevant to [ in / especially / an APEX minute electronic chip and equipment ] amelioration or the 
various parameters which optimum-ize, the electrolytic solution (buffer solution), and other conditions for a 
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DNA transportation rate, DNA-hybridization reaction effectiveness, and total hybridization singularity. This 
invention relates to discovery of this invention person that the zwitter-ion buffer solution containing the 
amino acid histidine especially prepared by the concentration of about 50 mM(s) of low conductivity offers 
optimal conditions about both quick electrophoresis DNA transportation and an efficient hybridization 
reaction, ten to 100 mM pi (isoelectric point 7.47 [ about ]) or near the at a detail. Especially this 
profitableness of the histidine buffer solution is important for APEX chip mold equipment. 
These special equipments (micro by contrast [ machining mold equipment ]) have a limitation about the 
amount of the current which can be impressed, and an electrical potential difference. This limitation makes 
[ both ] it difficult to attain quick transportation and efficient hybridization using the same buffer-solution 
system. DNA transportation was performed in the low conductivity buffer solution (a cysteine or alanine) 
which still causes transportation with quick current/electrical potential difference restricted in these cases. 
Under these conditions, although DNA was accumulated by the trial part, it did not hybridize efficiently. 
Changing the solution into the high salt buffer solution (a >100mM sodium chloride or sodium phosphate) 
after transportation in these low conductivity buffer solutions, subsequently this caused efficient 
hybridization by the trial part. 

Table 2 shows the result about a single string trial which associates the parameter of buffer capacity, pH, 
and conductivity, and the DNA are recording which used APEX chip equipment and hybridization 



m 


mm 

pH 4-10 


P 1 

pH 
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Tl 2 


DNAO 




piq - 3.6 
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3 x 10* 


))*/>> 


pjq - 2.2 
pK, - 8.9 




9.6 


477.0 


♦+ 


> 7.5 x 
10" 










7.4*' 


1,400.0 









ft 2 

Table 2 shows the effectiveness of the various zwitter-ion amino acid buffer solutions [the beta-alanine, a 
taurine, a cysteine, a histidine, a lysine, and sodium phosphate (it is not the zwitter-ion buffer solution)] over 
the hybridization of the conveyed target DNA to the specific capture DNA to a detail by the trial part. 
Generally conductivity is correlated with transportation under the same place conditions about 
transportation. The beta-alanine, a taurine, and a cysteine show the outstanding transportation, and a 
histidine shows good transportation, and a lysine and NaP04 show remarkable transportation. "Standard 
DNA" which has the Pori anionic phosphoric-acid frame which carried out the electric charge of the DNA- 
hybridization sensibility to negative is reported. 

1/ In addition to 20mM NaP04 doubled with pH7.4, and hybridization sensibility, Table 2 shows the 
sensibility about streptoavidin / biotin DNA probe capture compatibility. 

Table 2 shows clearly the correlation of DNA transportation (are recording) and low conductivity (the beta- 
alanine, a taurine, a cysteine, histidine). A table shows the sensibility which was excellent about the 
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compatibility reaction of the streptoavidin / biotin probe which uses the beta-alanine, a cysteine, and a 
histidine. As reflected in the sensibility data of Table 2, a histidine offers greatly 4 or more ********$ of 
hybridization effectiveness better than either of other buffer solutions like a cysteine or 20mM NaP04. The 
improvement to a cysteine is at least 10 times, is 102 times more at a detail, and is at least 104 times most at 
a detail. It is that it is shown that Table 2 has very good DNA-hybridization sensibility (effectiveness) about 
the histidine buffer solution to the most important thing. Therefore, a histidine is the only thing which offers 
both good transportation, and good DNA / DNA-hybridization effectiveness among the zwitter-ion amino 
acid buffer solutions by which the current trial was carried out. 

It is believed that the low conductivity of a histidine buffer-solution system caused quick transportation (are 
recording). It is related with why the histidine buffer solution causes comparatively effective DNA/DNA 
hybridization, and there is possible explanation of shoes. One advantage may be the buffer capacity which 
was excellent in the histidine. It is the buffer solution the histidine excelled [ buffer solution ] in the pi of 
7.47 under acidity or basic conditions (A. refer to L.Lehninger, Biochemistry, the 2nd edition, worth 
Publishers, New York, and 1975 or 80-page drawing 49). DNA is accumulated for hybridization and an 
APEX chip generates an acid with the positive electrode with which a histidine may buffer these conditions 
efficiently. As for a more important thing, protonation of the imidazole group of a histidine starts the 
inversion to the dication kind of a molecule under these acid conditions (pH<5). This dication kind that has 
alpha-amino group which just carried out the electric charge, and the imidazole group which just carried out 
the electric charge is the case where it is applied that it may help to stabilize the DNA/DNA hybrid which 
promoted hybridization and was formed with the positive electrode of an APEX chip. When a cation, a 
dication, and the poly cation reduce the repulsive force of the phosphoric-acid frame which carried out the 
electric charge to negative [ on double-stranded-DNA structure ], helping stabilization of a DNA/DNA 
hybrid is known. 

Moreover, it may be said that DNA/DNA/histidine may form the stabilization addition product of some 
types of other electrochemical products (hydrogen peroxide etc.) generated with a positive electrode. 
Although this example uses the histidine produced naturally, it can fully apply this invention to other nature 
or the synthetic compound which has good buffer capacity and low conductivity (or zwitter-ion property), 
and has the property of stabilizing DNA hybridization by charge stabilization or addition product formation. 

Although said invention was partly indicated in the detail by the approach of illustration aiming at 
clarification and an understanding, and an example, probably, it will be easily clear to this contractor in the 
knowledge of the professor of this invention that its it can accomplish, without a certain kind of 
modification and qualification deviating from the pneuma or the range of the attached claim. 

[Translation done.] 
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* NOTICES * 

JPO and INPZT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawin g 1] 




FIG. I. 
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